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(57) Abstract: The invention relates to a drive 
for displacing and positioning at least two profile 
parts relative to each other, comprising: a rotat- 
able drive wheel, a motor coupled to a first pro- 
file part and to the drive wheel, a flexible material 
strip which is rigidly connected on at least one 
side to a second profile part, which material strip 
also engages on the drive wheel, and a guide for 
the flexible material strip connected in at least 
substantially stationary manner to the first pro- 
file part, wherein the distance between the guide 
and the drive wheel is greater than the distance 
between the point of engagement of the flexible 
material strip on the second profile and the drive 
wheel. The invention also relates to a length-ad- 
justable housing provided with such a drive and 
to an article of furniture, in the legs of which such 
drives are accommodated. 
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Drive for displacing profile parts relative to each other via a flexible material strip, 
length-adjustable housing and article of furniture 

The invention relates to a drive for displacing and positioning at least two profile parts 
5 relative to each other. The invention also relates to a length-adjustable housing which is 
assembled from a plurality of relatively displaceable homitlgJparts^.aiid to an article of 
furniture of which such a housing forms part. 

For the relative displacement of objects use is made in mai$Gapplications of spindle/nut 
10 transmissions. A drawback of the existing systems is that generally they are relatively 
costly and heavy and have a complex construction. The existing spindle/nut 
transmissions also a limited adjustment range. 

The present invention therefore has for its object to provide an improved drive for 
15 relative displacement of profile parts with a simple and inexpensive construction, 
whereby a relatively large adjustment range can be realized. 

The invention provides for this purpose a drive for displacing and positioning at least 
two profile parts relative to each other, comprising: a rotatable drive wheel, a motor 

20 coupled to a first profile part and to the drive wheel, a flexible material strip which is 
rigidly connected on at least one side to a second profile part, which material strip also 
engages on the drive wheel, and a guide for the flexible material strip connected in at 
least substantially stationary manner to the first profile part, wherein the distance 
between the guide and the drive wheel is greater than the distance between the point of 

25 engagement of the flexible material strip on the second profile and the drive wheel; • 
Such a drive has the significant advantage over the prior art drives that the friction 
losses in the transmission are very low, whereby the motor can take a very light (and 
therefore compact and inexpensive) form. This makes it possible in more applications 
than heretofore to arrange the (electric) motor in the first profile part. An additional 

30 consequence of the relatively light construction is that the drive produces very little' 
noise during use. This can be particularly advantageous in specific applications. 
Another advantage is that the drive according to the present invention allows great 
freedom in the design thereof. Subject to the application, a choice can thus be made in 
respect of the guiding (for instance a simple pin or an optionally mounted reversing 
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wheel), the drive wheel and the flexible material strip (more on this below). A further 
significant advantage is that standard profile parts can be applied without having to 
undergo a particular processing on the inside. The complete drive can be manufactured 
at relatively low cost and, owing to the simple construction, is also little susceptible to 
5 malfunction. 

For proper operation of the drive it is desirable that the drive wheel engages 
substantially without slip on the flexible material strip. In a preferred embodiment the 
drive wheel can be provided for this purpose with a toothing, and the flexible material 

10 strip can be provided with a profiling co-acting with the toothing of the drive wheel. 
Since the flexible material strip can only be engaged by the drive wheel over a part of 
the length, it is also possible for the flexible material strip to be assembled from 
successive segments with varying material properties. The part of the flexible material 
strip which engages with the drive wheel can for instance be formed by a chain or a 

15 toothed belt, while the part of the flexible material strip which does not engage with the 
drive wheel can take a less expensive form, for instance by opting for hoop-steel. 

Since the invention requires that the distance between the point of engagement of the 
flexible material strip on the second profile and the drive wheel remains limited (at least 

20 that it is smaller than the distance between the guide and the drive wheel), it is ; j 
necessary to arrange a provision for this purpose. One possible solution is that the 
flexible material strip is connected for this purpose to a protruding element rigidly 
connected to the second profile part. This protruding element herein has to reach in the 
direction of the drive wheel. The drive can itself be wholly concealed from view when 

25 the second profile part engages round the first profile part and the protruding element 
connected to the second profile part is located in the internal space of the first profile 
part. An alternative is to provide the first profile part with a longitudinal slot, through 
which slot the point of engagement of the flexible material strip on the second profile 
can displace. This is however a less attractive solution than that with the protruding 

30 element located in the internal space of the first profile part. 

The flexible material strip is preferably connected on two sides to the second profile 
part. With such a construction two profile parts can be extended as well as retracted in 
controlled manner. Irrespective of the rotation direction of the drive wheel a tensile 
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force can after all be exerted on the flexible material strip. A further advantage is that 
the position of the flexible material strip is hereby fully determined. 

In yet another preferred embodiment the second profile part is provided with an 
5 additional guide by which an additional flexible material strip connected on one side to 
the first profile part is guided, which strip is connected on the opposite side to a guide 
connected to the third profile part. The additional flexible material strip can herein be 
connected to a protruding element which is rigidly connected to the third profile part. 
The third profile part herein preferably engages round the first and the second profile 

1 0 part, and the protruding element connected to the third profile part is located in the 

internal space of the first profile part With such an expansion of the drive according to 
the invention it becomes possible to also displace a third profile part relative to the two 
other profile parts. A telescopic construction thus becomes possible with three (or even 
more than three) profile parts extendable and retractable relative to each other. The third 

15 profile part as it were "goes along" with the displacement brought about between the 
first and second profile parts. No additional driving (motor) is required for this purpose; 
the motor which drives the displacement between the first and second profile parts will 
of course have to be dimensioned such that power remains available for the 
displacement of the third profile part. It is noted that the invention can be expanded still 

20 further with an nth profile part provided with an additional guide whereby an additional 
flexible material strip connected on one side to the first profile part (or a random other 
profile part up to and including the (n-l)th) is guided, which strip is connected on the 
opposite side to a guide connected to an (n+l)th profile part. In this way the number of 
segments of which a telescopic construction can consist can (theoretically) be extended 

25 infinitely. 

In yet another preferred embodiment the drive wheel is also connected to a pulling 
element which can be wound up round a reel part assembled for this purpose with the 
drive wheel, such that when the profile parts are retracted the pulling element winds 
30 onto the reel part. With such a pulling element, for instance a cable, cord or rope, the 
outermost profile part on the side remote from the first profile part can be pulled in 
controlled manner to the first profile part. The consequence hereof is that, irrespective 
of the number of assembled profile parts, the total length of the construction of 
assembled profile parts can always be controlled. 
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In order to increase the stability when moving the profile parts apart, it is also possible 
for the drive to comprise two flexible material strips which are rigidly connected on at 
least one side to a second profile part, which material strips also engage on the drive 
5 wheel, and two guides for the flexible material strips connected in stationary manner to 
the first profile part. It will be apparent that other components of the drive according to 
the present invention can also take a multiple form (twice as many or an even greater 
multiple) so as to increase the convenience of use, the stability and/or the reliability of 
the construction. 

10 

The invention also provides a length-adjustable housing which is assembled from a 
plurality of relatively displaceable housing parts, with a first housing part to which are 
connected the motor, the drive wheel and the guide of the drive according to any of the 
foregoing claims, and at least a second housing part with engaging position for the 

15 flexible material strip. It is found to be particularly advantageous in practice when the 
housing forms a telescopic leg. Such a housing, or leg, has the advantages as stated 
above with reference to the drive according to the invention. Such a leg built up of at 
least two relatively displaceable leg parts can take a compact (slender) form, while the 
leg can still also be used for applications in which an object for supporting (such as for 

20 instance a worktop) must be adjustable over a great range. An example of such an 

application are workplaces where it must be possible to carry out work as required in 
standing or sitting position. 

For a simple operation of the drive, the housing can be provided with operating means 
25 for activating a motor connected to the drive. A control panel connected to the housing 
can be envisaged here, or an optionally wireless control panel for placing remotely of 
the housing. Alternatively or additionally, it is also possible for the housing to be 
provided with a control member with which the drive wheel can be rotated manually. 

30 Finally, the present invention also provides an article of furniture provided with a 
plurality of legs in the form of housings as described in the foregoing paragraphs, 
wherein the drive wheels in the separate legs are driven by a central motor. Using a 
single motor a synchronized driving is thus possible of all legs supporting a table (or of 
course another article of furniture). 
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The present invention will be further elucidated with reference to the non-limitative 
embodiments shown in the following figures. Herein: 

figure 1 shows a side view of a cut-away telescopic leg of three profile parts in an 
5 extended situation with a drive according to the invention, and 

figure 2 shows a side view of the leg of figure 1 in a retracted situation. 

Figure 1 shows a leg 1 assembled from three telescopically co-acting profile parts 2, 3, 
4_ In a first profile part 2 is arranged an electric motor 5 to which is coupled a driye 
10 wheel 6 likewise connected to first profile part 2. Drive wheel 6 engages on a chain 7 
which forms a flexible material strip with which the relative displacement of the first 
and second profile parts 2> 3 can be realized. 

On one side the chain 7 is connected to an upright 8 which is fixedly connected to 
1 5 second profile part 3 . Upright 8 protrudes into the interior of first profile part 2 

(particularly when leg 1 is retracted, see also figure 2). A guide wheel 9 for chain 7 is 
connected rotatably to first profile part 2. The side of the chain 7 remote from upright 8 
is likewise fixedly connected to second profile part 3 via a rod 10. The relative position 
of the first two profile parts 2, 3 is mutually adjustable by rotating drive wheel 6 (for a 
20 better understanding see also figure 2 in combination with figurel). The first profile part 
2 remains in position relative to second profile part 3 in the case of a downward load 
when the electric motor 5 is not operating, because chain 7 engages at a position 1 1 
which, relative to guide wheel 9, is located on the side of drive wheel 6 (above); the part 
of* the chain 7 adjoining fixing position 1 1 is hereby placed under strain of tension. 

A third profile part 4 is also provided with an internal upright 12 onto which a chain 13 
engages. Chain 13 is trained from the engaging position 15 on upright 12 along a guide 
wheel 14, which is rotatably connected to the second profile part 3, to an engaging 
position 16 on first profile part 2. When the first and second profile parts 2, 3 are now 
30 moved apart, chain 13 runs along guide wheel 14 which herein rotates counter- 
clockwise. The result hereof is that the fixing position 15 of chain 13 on upright 12 is 
pulled to the guide wheel 14, with the consequence that the third profile part 4 is urged 
out of second profile part 3 (this can be compared to the displacement of the fixing 
position 1 1 of chain 7 in the direction of guide wheel 9). A separate drive for the 
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relative displacement of second and third profile parts 3, 4 is therefore unnecessary. It is 
noted that a construction such as between the second and third profile parts 3, 4 can also 
be applied as required for subsequent profile parts (not shown). 

5 In order to reduce the force required in extending the leg 1, a compression spring 17 is 
also placed between the first and second profile parts 2, 3. Moving apart will after all 
generally take place counter to the force of gravity, and therefore requires a greater 
effort than shortening the leg length using the force of gravity. The size of the electric 
motor 5 can be further limited by applying compression spring 17. 

10 

Drive wheel 6 is also provided with a reel 1 8 onto which a cable 19 is wound when the 
total leg length is reduced. Cable 19 is fixed at an anchoring position 20 to the third 
profile part 4 so that, when the leg length is reduced, the maximum distance of third 
profile part 4 from first profile part 2 is bounded by the length of cable 19 not wound 
15 onto reel 18. 

Figure 2 shows the leg 1, but now in a retracted situation. For a description of the 
individual components reference is made to the description associated with figure 1 . 
Relevant changed relative positions are, among others, the fixing position 1 1. of chain 7, 
20 which is further removed from guide wheel 9. Owing to tensile strain on the end of 
chain 7 adjoining rod 10 (the distance between drive wheel 6 and rod 10 is reduced 
relative to the situation shown in figure 1), the first and second profile parts 2, 3 are 
telescoped together. The fixing position 15 of chain 13 is also further removed from 
guide wheel 14 than in the above shown situation; third profile part 4 is also retracted. 

25 

Figure 3 shows a profile assembly 25 with an electric motor 26 which is connected to an 
upper profile part 27. This latter is slidable in a middle profile part 28 which is in turn 
displaceable in a lower profile part 29. A drive wheel 30 is driven rotatably by electric 
motor 26. Via a transmission wheel 3 1 the rotation of drive wheel 30 is transferred to a 
30 reel 32. Other than the reel 1 8 shown in figures 1 and 2, the reel 32 shown in figure 3 is 
provided with two cables 33, 34 (instead of one) which are trained along two guide 
wheels 35, 36 which are connected rotatably to first profile part 27. From guide wheels 
35, 36 the cables 33, 34 then lead to two engaging positions (not shown) on the top side 
of the middle profile part 28. Figure 4 shows for the sake of clarity a view of cables 33, 



WO 2004/012558 




PCT/NL2003/000452 



34 such as form part of the profile assembly shown in figure 3, in which can be seen 
how far the cables 33, 34 reach. 

During the relative displacement of the upper and middle profile parts 27, 28 the lower 
5 profile part 29 is also displaced by means of cable 37 relative to upper and middle 
profile parts 27, 28. For this purpose the cable 37 is trained along a guide 38 which is 
connected to upper profile part 27, and along two guide wheels 39, 40 which are r 
mounted rotatably on middle profile part 28. Cable 37 then engages on either side at a 
fixed position on the top side of lower profile part 29 (see figure 4 once again for, 

10 elucidation). As the distance between guide wheels 35, 36 and guide 38 increases, 
(sliding out of first profile part 27 relative to second profile part 28), the additional 
length of cable 37 required for this purpose between these guide elements 35, 36, 38 
will result in the top part of the lower profile part 29 being pulled downward. The lower 
profile part 29 is hereby displaced relative to the middle profile part 28; they also ; slide 

15 apart. 

Finally, figures 3 and 4 further show a cable 41 which is wound onto reel 32 in opposite 
direction to cables 33, 34. Cable 41 is anchored to the lower profile part 29 on the side 
remote from reel 32 (after being trained shortly along guide 38). This cable 41 is 

20 arranged for controlled retraction of profile parts 27, 28, 29. When reel 32 is rotated in a 
direction opposite to that described above during extending of profile parts 27, 28, 29, 
the cable 41 will exert a tensile force with which the upper profile part 27 and lower 
profile part 29 are moved toward each other, therein carrying along the middle profile 
part 28. An important difference between the leg 1 shown in figures 1 and 2 and the 

25 profile assembly 25 is that in the profile assembly the mechanism for extending profile 
parts 27, 28, 29 takes a dual form, which results in a construction which is more stable 
relative to the above discussed embodiment variant and can operate with less resistance. 
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Claims 

1 . Drive for displacing and positioning at least two profile parts relative to each 

other, comprising: 
5 a rotatable drive wheel, 

a motor coupled to a first profile part and to the drive wheel, 

a flexible material strip which is rigidly connected on at least one side to a 

second profile part, which material strip also engages on the drive wheel, and 
a guide for the flexible material strip connected in at least substantially 
10 stationary manner to the first profile part, 

wherein the distance between the guide and the drive -wheel is greater than the distance 

between the point of engagement of the flexible material strip on the second profile and 

the drive wheel. 

15 2. Drive as claimed in claim 1 , characterized in that the drive wheel engages 
substantially without slip on the flexible material strip. 

3. Drive as claimed in claim 1 or 2, characterized in that the drive wheel is 
provided with a toothing. 

20 

4. Drive as claimed in claim 3, characterized in that the flexible material strip is 
provided with a profiling co-acting with the toothing of the drive wheel. 

5. Drive as claimed in any of the foregoing claims, characterized in that the 
25 flexible material strip is assembled from successive segments with varying material 

properties. 

6. Drive as claimed in any of the foregoing claims, characterized in that at least a 
part of the flexible material strip is formed by a chain- 

30 

7. Drive as claimed in any of the foregoing claims, characterized in that at least a 
part of the flexible material strip is formed by a toothed belt. 
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8. Drive as claimed in any of the foregoing claims, characterized in that at least a 
part of the flexible material strip is formed by hoop-steel. 

5 9. Drive as claimed in any of the foregoing claims, characterized in that the 
flexible material strip is connected to a protruding element rigidly connected to the 
second profile part. 

10. Drive as claimed in claim 9, characterized in that the second profile part engages 
10 round the first profile part and the protruding element connected to the second profile 

part is located in the internal space of the first profile part. 

1 1 . Drive as claimed in any of the foregoing claims, characterized in that the 
flexible material strip is connected on two sides to the second profile part. 

15 

12. Drive as claimed in any of the foregoing claims, characterized in that the second 
profile part is provided with an additional guide whereby an additional flexible material 
strip connected on one side to the first profile part is guided, which strip is connected on 
the opposite side to a guide connected to the third profile part. 

20 

13. Drive as claimed in claim 12, characterized in that the additional flexible 
material strip is connected to a protruding element which is rigidly connected to the 
third profile part. 

25 14. Drive as claimed in claim 13, characterized in that the third profile part engages 
round the first and the second profile part, and the protruding element connected to the 
third profile part is located in the internal space of the first profile part. 

15. Drive as claimed in claim 13 or 14, characterized in that the drive wheel is also 
30 connected to a pulling element which can be wound round a reel part assembled for this 
purpose with the drive wheel, such that when the profile parts are retracted the pulling 
element winds onto the reel part. 
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16. Drive as claimed in any of the foregoing claims, characterized in that the drive 
comprises two flexible material strips which are rigidly connected on at least one side to 
a second profile part, which material strips also engage on the drive wheel, and two 
guides for the flexible material strips connected in stationary manner to the first profile 

5 part. 

17. Length-adjustable housing which is assembled from a plurality of relatively 
displaceable housing parts, with a first housing part to which are connected the motor, 
the drive wheel and the guide of the drive according to any of the foregoing claims, and 

10 at least a second housing part with engaging position for the L flexible material strip. 

18. Housing as claimed in claim 17, characterized in that the housing forms a 
telescopic leg. 

15 19. Housing as claimed in claim 17 or 1 8, characterized in that the housing is 
provided with operating means for activating the motor forming part of the drive, i 

20. Article of furniture provided with a plurality of legs in the form of housings as 
claimed in any of the claims 17-19, characterized in that a plurality of drive wheels are 
20 driven synchronously. 



2 1 . Article of furniture as claimed in claim 20, characterized in that a plurality of 
drive wheels in separate legs are driven by a central motor. 
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